Introduction
Companies in the past usually perceived themselves as a stand-alone entity in the business environment. Times have changed. Today companies begin to perceive themselves as a part of a chain network of entities. The reason is simple: without deep co-operation and collaboration, no single company can survive and prosper on its own. This has lead to considerable interest among both practitioners and academics in the field of Supply Chain Management (SCM). SCM can be defined as "Management activities focused on the (voluntary) co-ordination of several entities in the Supply Chain in order to optimise the entire Supply Chain as it were one unit, rather than optimising each entity separately."
Basically, the concept of SCM emphasises the need for co-ordination and collaboration within and between the firms to achieve a win-win situation for all the firms involved. A Supply Chain is said to be coordinated if we can create a situation such that when each player optimize their own performance it should automatically lead to the maximum Supply Chain profit. Win-win is said to be achieved when each player improve their performance compared to the decentralized (so called Solitaire) scenario. The win-win situation in a coordinated Supply Chain results from various sources such as co-ordinated order process and delivery process (Clarck & Hammond, 1997) and co-ordinated product introductions and promotional activities (Buzell et al., 1990) . The present paper tests the effectiveness of different promotion mechanisms in Channel coordination and win-win.
Throughout this paper, we analyze a simple Supply Chain consisting of two entities (firms) namely a Supplier and a Buyer. This model is similar to the one that was used by (Sprengler, 1950 , Van der Veen & Venugopal, 2000 . The Supplier sells a product with a short life cycle (e.g. a fashion product) to a Buyer who in turn sells the product to the consumers (see Figure 1 ). Both the Supplier and the Buyer are free to set the price they charge their customer(s).
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Figure 1: A simple Supply Chain
We start by analysing the above model under the Solitaire (Decentralized) scenario, where the Supplier and the Buyer do not collaborate and no rebates are offered. They set their price to maximise their own profit. We show that in the solitaire scenario the Buyer charges a higher price and orders a lower quantity than what is optimal for the Supply Chain. To coordinate such a Supply Chain, supplier provides a price reduction, directly to the end customer upon the purchase of the merchandise and redemption of rebate coupons immediately or at a later stage (e.g., Anderson & Song, 2004; Arcelus & Srinivasan, 2003; McGuiness, 2003; Nevo & Wolfram, 2002) . In practice, companies like Nikon and Sharp to name a few have started to provide the discounts directly to the end consumer (Simchi Levi et.al., 2003, p.251) . Such discount mechanisms are referred to as the mail-in-rebate mechanism as the consumer can gets back the discount amount after he mails back a coupon which he obtains with the purchase of the product. To start with we design the mail-in-rebate mechanism and compare its performance with that of the no rebate case. Later, we design a new mechanism known as combined rebate in which the Buyer provides a rebate to the end consumer and the Supplier provides a wholesale price rebate to the Buyer. Then we compare the performance of both the mail-in-rebate and the combined rebate from the perspective of each of the player (Buyer and Supplier) and Supply Chain.
To start with, we introduce the model and analyse its performance under the Solitaire scenario (no rebate case). Then we analyse the performance of the mail-in-rebate with two different rebate values; one which is optimal for the Supplier and the other which is optimal for the Supply Chain and compare its performance with that of the no rebate case. We continue our analysis with the combined rebate mechanism and compare the performance of the mail-in-rebate and combined rebate mechanism for the players and the Supply Chain. we NRG08-02 Mail-in-Rebates Vs. Combined Rebate Mechanism -Reddy Nalla, van der Veen, Venugopal 4 of 21 also look into the benefit each of these mechanisms provide to the end consumer. At the end we conclude our study.
Model Description & Solitaire Scenario Analysis
Consider the situation in which the Supplier offers a quantity of products to the Buyer at a price of W per unit. It is assumed that the product has a short life cycle, so that there is only a one-time order placed by the Buyer (i.e. reordering is not possible and there is no stock from previous periods). The Supplier incurs manufacturing and transportation cost of C per unit and is free to set the price W at which he will sell the product to the Buyer. It is also assumed that the Buyer and the Supplier have full information over the entire Supply Chain.
Furthermore, it is assumed that final customer demand D for the product depends linearly on the price P set by the Buyer:
with α, β > 0. Once the Buyer has set the price P, he can determine the demand D and places an order of size Q = D(P) on the Supplier. The Buyer does not have any cost associated with his operation other than the purchasing cost WQ. Throughout, we will make the realistic assumptions:
In the above setting, the Supplier has cost-information C and can set W such that his profit
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is maximised. The total Supply Chain profit T is determined by ( ) .
:
The above model has been discussed in many papers. Its origin can be traced back to (Sprengler, 1950) . In the Solitaire-scenario, firstly the Supplier sets his price W. Then, the Buyer facing price W and demand function D(P) determines his optimal price P, i.e. the price that maximises profit B. Then, an order of size Q = D(P) is placed to the Supplier. In the Solitaire-scenario the Supplier sets a price W. Obviously, the Buyer likes to maximise his profit, i.e. he chooses P such that
is maximised. It is easy to see that the optimal price is given by
It follows from (1) that the optimal order size is ( ).
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Assuming the optimal price P 1 and order quantity Q 1 are used, the following profits can be derived from (2)- (4):
for the Buyer,
for the Supplier and
for the total Supply Chain.
Note that all the profits under the Solitaire-scenario depend on the Supplier's price W. The Supplier would be interested in choosing a value of W which will optimize his profit in equation 10, which is given by
As a result, the price charged by the Buyer is given by, NRG08-02 Mail-in-Rebates Vs. Combined Rebate Mechanism -Reddy Nalla, van der Veen, Venugopal 7 of 21
And using price W 1 and substituting this in (9)- (11), we obtain B 1 (W 1 ) = K; S 1 (W 1 ) = 2K and
. At first glance it may seem somewhat surprising that in this situation the profit for the Supplier is twice as large as the profit of the Buyer. An intuitive explanation would be that the Supplier's advantage stems from the fact that here it is assumed that the Supplier has full information (α, β and C).
Consider the relation given in (2b). Let us assume that the Supplier had chosen the value of W as W = C, i.e. the Supplier decides to sell the products to the Buyer at cost. Substituting W in (9)- (11) NRG08-02 Mail-in-Rebates Vs. Combined Rebate Mechanism -Reddy Nalla, van der Veen, Venugopal 8 of 21
Figure 2: Profits for Supplier (S), Buyer (B) and total supply chain (T) for various prices W under the
Solitaire-scenario.
Supply Chain Coordination Mechanisms

Mail-in rebate contract mechanism
With the mail-in rebate mechanism, the Supplier is obliged to credit the end-consumer with an amount equal to the value of the rebate coupon. All that end-consumer has to do is to purchase the product at the Buyer and mail the rebate coupon back to the Supplier. In this way the Supplier directly influences end-consumer demand and thus motivate the Buyer to increase his order quantity. By introducing the rebate, the effective price paid by the endconsumer is reduced and hence the Buyer faces a higher demand. Since we assume information symmetry between the Buyer and the Supplier, the Buyer is fully aware of the rebate provided to the end consumer, which will enable him to adjust his order quantity appropriately. (Simchi Levi et. al 2003, p. 251) has provided a brief description of the mailin-rebate mechanisms. Hess, 1991, 1995) has designed and analyzed mail-inrebate mechanisms which they referred to as pull pricing in a setting in which two different consumer segments make up the market. Mail-in-rebate mechanisms designed in this paper are similar to the pull pricing strategy, but in a different setting. The Buyer makes a decision on his order quantity after the Supplier decides on the rebate he would provide to the end consumers. Supplier would be interested in providing a rebate value which would maximise his profit and the result of Suppliers action is summarized in theorem 1.
Theorem 1 The rebate value R M which is optimal for the Supplier does not coordinate the Supply Chain (the Supply Chain profit is not optimal) but leads to win-win situation ( both the Buyer and the Supplier has
higher profit than the realized profit under the solitaire scenario). By using the first order condition for the Suppliers profit equation it is very easy to arrive at the following rebate value which will maximize his profit:
When the Supplier decides to provide a rebate which is optimal for him, the profit for the Supplier, Buyer and the Supply Chain can be obtained as follows: Chain with the mail-in-rebate mechanism. Next we try to show that rebate value R M does not coordinate the Supply Chain.
Optimal rebate value for the Supply Chain
The profit function for the Supply Chain with price P 3 can be obtained as The additional Supply Chain profit by using the optimal rebate value can obtained by comparing the equations 20 and 28 and can be obtained as, It is clear from equation 26 that at the optimal rebate for the Supply Chain the Suppliers profit is same as that he has obtained during the solitaire scenario. All the additional profit goes to the Buyer. Another interesting observation which can be made from the above analysis is that the Supplier's profit is same as that of the Buyer. This proves our theorem 2. As the Supplier is the one who makes the decision on the rebate value he would choose the rebate which maximises his profit.
Reviewing our numerical example, the wholesale price set for the Buyer can be obtained as 
Figure 3: Profit for Supplier (S), Buyer (B) and total Supply Chain (T) with mail-in-rebate mechanism
The analysis with the mail-in-rebate mechanism gives us the following interesting insights:
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Interestingly, at the optimal rebate value the Buyer's profit is same as that of the Supplier.
2) If the Supplier decides to provide a rebate value which will optimize his own profits, Supply Chain coordination is not possible, but win-win can be achieved. As the supplier makes the decision on the rebate value, he would choose the rebate which maximizes his profit.
3) Any rebate value greater than the optimal rebate (R opt ) has a detrimental effect on the profit for the Supplier and the Supply Chain.
In the next subsection we design and analyze the combined rebate mechanism.
Combined rebate mechanism
S upplier B uyer C onsum er W holesale price rebate End consu mer rebate
Figure 4: Combined rebate mechanisms
It is a very well known fact which can be verified from figure 2 that any wholesale price rebate provided by the Supplier to the Buyer has a detrimental effect on the supplier's profit.
Close observation of figure 2 reveals the fact that a simple wholesale price rebate provided by the Supplier to the Buyer cannot provide win-win. From the analysis of the mail-in-rebate mechanism we have understood the fact that it can provide win-win but cannot coordinate the Supply Chain (as the supplier will choose the rebate value which will maximize his profit). The limitations of the above mechanisms has encouraged us to design a new NRG08-02 Mail-in-Rebates Vs. Combined Rebate Mechanism -Reddy Nalla, van der Veen, Venugopal 14 of 21 coordination mechanisms. In this new coordination mechanism Buyer provides a rebate to the end consumer and the Supplier provides a wholesale price rebate to the Buyer. As the mechanism combines the rebate provided by each of the player to its immediate customer we call this as a combined rebate mechanism (Figure 4 ). In our analysis we test if the combined rebate mechanism has the potential coordinate and provide win-win for the players and compare its performance with the mail-in-rebate mechanism.
With the combined rebate mechanism we assume the events to take place in the following sequence :
1) Supplier initially fixes the wholesale price at a level which will maximize his profit (as in the solitaire scenario).
2) Given the wholesale price the Buyer decides on the final selling price (as in the solitaire scenario).
3) Buyer decides on the rebate that he will provide to the end consumers 4) Finally, the Supplier decides on the wholesale price discount provided to the Buyer.
The wholesale price which will optimize Supplier's profit can be obtained from the solitaire scenario analysis (equation 12) as, Proof: Buyer determines the rebate he has to provide to the end consumers. We look at the condition at which he provides the rebate value which is optimal for the Supply Chain. The optimal rebate value for the Supply Chain will be the same as obtained in equation 25 which is,
When the Buyer provides the rebate value as obtained in equation 32, the price that the end consumer has to pay to own the product can be obtained as,
And the optimal Q value can be obtained as, What is interesting in equation 37 is that the Supply Chain's profit is optimal and is independent of the wholesale price rebate that the Supplier provides. Now the Supplier has to decide on the wholesale price rebate that is to be provided to the Buyer. It is very logical to assume that the Supplier would be interested in choosing the wholesale price discount value which would yield him the optimal profit that he would obtain with the mail-inrebates.
i.e. What is interesting from the above analysis is that the Supplier makes a profit which is equal to his optimal profit with the mail-in-rebates (as in equation 18). And the Buyer's profit is greater than the profit he makes when the Supplier chooses his optimal rebate value in the mail-in-rebates (Equation 19). And the maximum possible Supply Chain's profit can be obtained (Equation 37). We can conclude that if the combined rebate mechanisms is designed properly both win-win and coordination can be achieved. If implemented correctly it outperforms the mail-in-rebate mechanism as it improves the Buyer and the Supply Chain profit. This completes the proof of theorem 1. Combined rebate mechanism is easier to implement when compared to the mail-in-rebate as each player has to provide the rebate only to his immediate consumer. This mechanism will also be less costly to administer.
Theorem 4 When the combined rebate values are chosen appropriately end consumer pays a lower price and demands a greater quantity when compared with a mail-in-rebate mechanism.
Proof. The difference in the quantity demanded with the wholesale price discount mechanism and the mail-in-rebate mechanism can be obtained as follows:
The positive value in equation 41 indicates that a higher quantity is demanded with the combined rebate mechanisms when compared to the mail-in-rebate mechanism. The difference in the price paid by the end consumers with the above two mechanisms can be 
Conclusions
This paper has analyzed mail-in-rebate and combined rebate mechanism from the perspective of channel coordination and win-win. We have obtained an optimal mail-inrebate value from Supplier's and Supply Chain perspective. First, we have compared the performance of mail-in-rebate mechanism and the no-rebate scenario. With this comparative analysis we have shown that whatever the rebate value is, the Buyer always benefits from the mail-in-rebate mechanism. The Supplier benefits from mail-in-rebate when the rebate value is set within a specific range. The rebate value that optimizes the Supply Chain does not provide any additional profit to the Supplier. As the mail-in-rebate value is decided by the Supplier he will provide the rebate which will maximise his profit and at this rebate value NRG08-02 Mail-in-Rebates Vs. Combined Rebate Mechanism -Reddy Nalla, van der Veen, VenugopalSupply Chain coordination is not possible. Secondly, we have designed a combined rebate mechanism in which the Buyer provides a rebate to the consumer and the Supplier provides a wholesale price rebate to the Buyer. We have obtained conditions under which the combined rebate mechanism can coordinate and provide win-win for the players. In fact, with the combined rebate mechanisms the Supplier can obtain maximum profit that was possible with the mail-in-rebate and the Buyer can make a profit which is greater than that of the mail-in-rebate mechanism. Consumers receive greater surplus with the combined rebate and demand a greater quantity. Combined rebate mechanism is easy to implement as each player has to deal with his immediate customer which makes it more feasible and less costly to administer. However, the most critical step is to choose the rebate values in the combined rebate mechanism appropriately.
